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COMPLETE SPECIFICATION 
Improvements in or relating to Tubular Electrodes 



We, SocmTB A^Koismm Vbehbbia 
Italiana BALZABurm MoBiGLim^ of Via 
DeUe Caterafcte, LiYorno, Italy, an 
Italian Campany, dQ hereby declare .the 
6 nature o{ this iavention and in* what 
maimer the eaniQ is tQ he performed, to 
be partiQularly described and asoertaiiied 
in and by the following statement : — 
This invention relates to improTements 
10 in tabular dectrodes, especially for ialjec- 
trio fnrnaces and for the manufacture of 
glass and in particular jor electric 
furnaces ior the production of glass 
fibres. 

16 The present invention deals with 
improvements in the above electrodes for 
the purpQse of regidating the tempera- 
ture in euch a manner as to hold the same 
within such limits as to preserve the 

20 materials which form the electrodes. 

According to the present invention a 
hollow elec&od© of a cylindrical or other 
shape, which may be made of mefeal, for 
example steel, is provided in the interior 

26 with a coaxially arranged hollow body 
within which a cooling fluid is circulated 
without coming ipito contact with the 
inner surface of the electrode, and with an 
insulating material capable of withstand- 

80 ing the working temperature, and occupy- 
ing the space between the wall of the 
jslectrode and the inner body. 

The outside of the electrode may be 
covered bv a good conducting material 

85^ which will be variable according to the 
■ glass quality, to be obtained; e.g, for 
common green glass no covering need be 
used, for glasses of better qualities a 
graphite covering may be suitable, whilst 

40 for higher qualities of flass the covering 
may be of non-corrodible alloys or of 
precious or noble metale suited to the 
purpose as for instance of platinum, of 
staiiiless steel aUoys or the like. 

49 The covering may be suitably applied 
on the body of the electrode by providing 
the body with ribs or by means of screw 
threads, for the purpose of permitting 
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the thermic expansion play between the 
parts made of difierent material while 60 
allowing a goqd and maximum contact 
surface between each other both for a 
thermic and electric transmission. 

The present invention is 'described by 
way of example with reference to the 65 
accQmpanymff drawings which show a 
spec^ts embodiment of the invention, and 
in which: — 

Figure 1 is a loneitudinal view of the ' 
hoUow electrode and a partial section of go 
the same; 

Figure 2 is a cross-section oa &e Jijie 
A^A oi Eiguxe 1: 

Figure 3 shows the same electrode as in 
Figures 1 and 2 but with on overlapping 66 
covering which is applied to the steel 
- electroue; 

Figure 4 is a cross section on the line 
B of Figure 3; 

Figure 5 shows anotiier system of set- 70 
tUng a graphite or the like covering by 
means of butjiess threads on the steel 
covering* 

Figure 6 is a cross section of Figure 5, 

In aU the Figures Uke numerals are 
used to denote like parts: 

1 is the tubular covering, of the elec- 
trode and is composed of suitable metallic 
ma,terial, 2 is a tube iihat is coaxially 
placed inside flie tube 1, ifo diametwr M 
being a little smaUer fliaa that of tube 1 
m order to have an annular interstice 3 
which 18 suitably filled by insulating 
refractory material capable of with- 
standing the working temperature. 

In the tube 2 ia introduced a small tube 
4 secured at one end within Ihe dosing 
head 5 of the tube 2 whilst at the other 
end It discharges freely into the tube 2 
in the proximity to the closure 6. The 
cooling liquid enters at 7 into the circu- 
lation tube 4, flows out at 8 and returns 
along the path 9, 10 in contact with the 
inside surface of the tube 2 and is dis- 
charged through a drain pipe 11. 

12, 13 are two terminab ior taking off 
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the current, {ed to the eleclatide, via a 
metallic arm 14 which serves as a support 
for the tubular cover 1, 
15 is an air hole provided with a plug. 
S The sections of the body 1 and those of 
the bodies closed therein as well as the 
longitudinal layout may however be rao- 
vided in a different" manner. ¥ot 
exaniiple, the outside surface of the body 
10 1 may be imdulated in order to increase 
the^ tnermo-eleYiltrio transmission surface 
whilst the dissipation of heat will avoid 
the overheating of the electrode. 
In Fi^es o and 4 there is- a> ffl-aphite- 
15 covering sleeve 16, the good eleotrical 
contact of which with'the tubular jacket 1 
. is assured by longitudroal ribs 17 on the 
. outside. -of . the- body 1. , The graphite 
cQTfiring flleeve 16. is applied to the iody 
20 h HMuely on tliQ edges 17,. by a light con- 
straining and scratching. In order to 
facpitate this mounting both , surfaces 
whick have to. enter iit dose contact will 
be slightly conical either of the same or 
25. of slightly different conicity, The inter- 
stices may be filled with- . mouldable 
material of good electrical and thermal 

conducting properties. _ .... 

Another method of mounting.thexover- 
80 ing jaleeve 16 on the body 1 is illustrated 
in Figures 6 and 6 .where a buttress 
thread. 18 is formed on the body l .and 
. adapted lo. be .screwed on the "female 
thread of the j^qyexiag 16. 
86 The covering^ 16 may consist of non- 
cor^adible alloys or of jErecious.or noble 
met-als. TJnconditiomilly necessary is- the 
maimer of engaging the covering. 16 on 
the body 1 inasmuch .as the iiu>r0 or less 
40 diferent coefficiehts of .expansion of. the 
materials employed for the covering. 16 
and thp body- 1 are to be held in con- 
. sideration in order to assure not only a 
good eleotrical contact but also a good 
45 thermal transmission* . The graj^ite - 
. covering will for instance assure the - 
melted glass from, eventually taiing up 
tones of colouring deriving from the 
material which, composes the body 1 if the . 
06 same was in direct contact with the mass 
. of melted gla^, ^ Also a protecting but 
inaeparablft covering may be foreseen. . 

As. ;the disdosure. has been described 
and represented merely, as an example it 
55 is well, understood that numerous modi- 
fications may be mnde without departing 
from the invention. 

Having now particularly described and 
ascertained the nature of our said inven- 
60 ti(m and in what manner the same is to 
be performed, we declare that what we 
elaim i^: — 

1. Improvements in hollnw electrodes, 
in particular metallic electrodes, . for 
65 furnaces for the manufacture oi glass^ 



characterised in that, for the purpose of 
regulating tie electrode temperature in 
such a way thaf it is held always within 
. limits necessary to preserve the material 
of which the electrode is composed, the 70 
electrode, which is cylindrical or other- 
wise shaped, is provided in the interior 
with a coaxially arranged hoUaw body 
within which a cooling fluid is circulated 
without coming into contact with the 76 
inner surface of the electrode, and with 
^n insulating material capable of with- 
standing the working temperature, and 
occupying the space between the wall of 
the electrode and the inner body. 80 
' ^. Tniprovenients in tubular electrodes 
according to the preceding claim, com- 
prising, a tubular jacket (1; inside which 
a tube. (2) is. coaxially located, .the 
diameter of said, tube being a little less 85 
than, that of £aid jacket, the interstice 
between the said jackst and tube being 
filled., with' insulating material, for 
instance asbestos wool, whilst iajto said 
tube is inserted another small tube (4) 90 
whidh is sealed at one end. to the ezcteripr 
closing head of the said tube and at the 
olher ewl discharges freely in such a 
manner that the cooling fluid can circu- 
late alonff a path in contact with the 95 
inside wall of the tube (3; and be dis- 
charged through ^ drain pipe (IJ;. 

3. Improvements in tubular electrodes 
according to oJaim 3, characterised in 
that in iie said jacket an air hole having 108 
^ Pliig. is provided, 

4. Improvements in tubular electrodes 
according to any one of the preceding 
claims, characterised in that thS body of 
the electrode . is made of steel and is 105 
covered on the outside with an inter- 
changeable .covering qf material of good 
electrical .conductivity which may be 
varied according jo the variety of glass 
that is to be obtained, as for instance for no 
colourless glass the covering may be of 
graphite, for common green glass the 
electrode may be used without a covering, 
whibt . for higher qualities of glass a 
covering of non-corrodible alloys or m 
precious or noble metals may be 
employed, as for instance stainless steel, 
platinum ox others. 

5. * Improvements in tubular electrodes 
according to claim 4, characterised in that 120 
for the purpose of assuring a good thermal 
transmission between the .electrode out- 
side and its covering material of good 
electrical conductivity, having regard to 
the dif erence of the respective thermal iqk 
■expansion coefflciehts between the elec- 
trode material and the covering material, 
the latter is mounted on the electrode 
either By maMng both parts or surfaces 
which axe to come into contact o| d^htly lao 
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conical form, or by Droviding the eke- 
trode steel surface with longitudinal ribs 
wid momitin^ tte coverijig ttereon by a 
light constraininff and Boratchii^, or by 
6 a combination of botli methods, the inter- 
stices being jilled with thermally and 
electrically conducting material, the 
whole in such a way as to permit lie pro- 
miscuous use o| the same electrode either 

10 with or without covering according to the 
special colouring or colourlessnese of the 
glass mass which is to be produced. b& 
these colour tones may derive from the 
same material composing tiie outside sur- 

15 face of the electrode. 

6. Improvements in tubular dectrodea 
according to claim 4, characteriaed in 
that the coverings of graphite or of stain- 
less steel, platinum, precioua or noble 

20 alloys is provided with a thread which* 
will engage with a corresponding thread 
provided on the outside of the electrode. 

7. Improvemenfe in tubular electrodes 
according to any one of the preceding 

26 cl^ns, characterised in that the elec- 
trode, e.g. of steel or the like, instead of 
having a amooth cylindrical surface, is 



provid^ with an undulated surface for 
the principal purpose of increasing the 
heat dispersion as well as the electrical 80 
and thermally transmitting surface to the 
glass mass when the electrode is used 
without covering, which exterior rough- 
ness of^ the electrode may be combined 
with the conditions of a good adherence 85 
between the steel electrode and its cover- 
ing, or else the roughness may establish 
The only means of assuring a good 
adherence, that is to say good electro- 
thermal^ transmission between the said 40 
surface in contact of the materials which 
have different thermal expansions. 

8. Imj>rovements in metallic tubular 
electrodes for melting furnaces especially 
for the production of glass wool, substan- 45 
tiafly as hereinbefore described with 
reference to the accompanjring drawings. 

Bated the 29th day of December, 1947. 

SOCEKTE ANONTME VETREEIA 
ITALIANA BALZARETTI 
MODIGLLAE^I, 
1 , , I. & Tennant^ 

111/112, Hatton Garden, Londojx, E.C.I, 
Chartered Patent Agents. 
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